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ABSTRACT 


Water  samples  were  collected  from  twelve  stations  on 
interstate  streams  in  November  1988,  and  February,  May  and  August 
1989  . Water  samples  were  collected  from  23  stations  on  other 
interstate  streams.  Benthic  macroinvertebrates  were  s.ampled  from 
each  station  in  July  and  August  1989.  The  data  collected  is  used 
1)  to  assess  compliance  with  water  quality  standards;  2)  to 
assess  impacts  on  water  quality;  3)  to  characterize  ambient  and 
seasonal  stream  quality;  and  4)  for  future  trend  assessment. 

Scott  Creek  is  the  only  interstate  stream  having  poor  water 
quality.  Untreated  sewage  discharges  from  Cardiff,  Maryland 
impairs  water  quality  and  biological  conditions.  The  Cowanesque 
River  exhibits  biological  impacts  due  to  Cowanesque  Lake,  but 
impacts  on  water  quality  were  minor.  The  Chemung  River  showed 
slight  to  moderate  impairment  of  macroinvertebrates  and  water 
quality  due  to  waste  water  discharges  from  Elmira.  Octoraro 
Creek  and  Tioga  River  showed  moderate  macroinvertebrate 
impairment  coincident  with  elevated  concentrations  of  some 
chemical  parameters.  Elevated  chemical  concentrations  were 
observed  in  the  Suquehanna  River  at  Sayre  and  Cayuta  Creek; 
however,  no  macroinvertebrate  impairment  was  observed.  Falling 
Branch  Deer  Creek,  Big  Branch  Deer  Creek,  Troups  Creek  and 
Trowbridge  Creek  showed  varying  degrees  of  macroinvertebrate 
impairment,  but  no  specific  causes  were  indicated  by  water 
quality  data.  Most  interstate  streams  have  good  water  quality. 
Only  39  out  of  1,460  observations  exceeded  water  quality 
standards.  Aluminum  most  commonly  exceeded  standards. 
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INTRODUCTION 


The  Susquehanna  River  Basin  Commission  (SRBC)  reviews 
projects  and  policies  for  potential  impacts  on  interstate  water 
resources  in  the  Susquehanna  River  Basin.  Current  water  quality- 
data  are  needed  to  conduct  these  reviews.  However,  monitoring 
programs  conducted  by  Maryland,  Pennsylvania  and  New  York  do  not 
cover  all  of  the  interstate  streams  and  do  not  produce  comparable 
data.  Thus  SRBC  established  a monitoring  program  to  collect  data 
needed  to  assess  potential  impacts  on  the  water  quality  of 
interstate  streams.  This  ongoing  program  is  partially  funded 
through  an  Environmental  Protection  Agency  grant. 

The  monitoring  program  includes  periodic  collection  of  water 
samples  from  interstate  streams.  Chemical  data  are  used  to 
assess  compliance  with  state  water  quality  standards;  to  provide 
for  the  characterization  of  stream  quality  and  seasonal 
variations;  and  to  build  a database  for  the  future  assessment  of 
water  quality  trends.  Biological  conditions  are  monitored  by 
assessing  benthic  macroinvertebrate  populations.  Benthic 
macroinvertebrates  provide  a measure  of  a stream's  biological 
health  and  serve  as  indicators  of  water  quality. 

Monitoring  began  in  April  1986.  Results  are  reported  on 
annual  Water  Years  (WY)  that  run  from  October  to  September 
(McMorran,  1988;  McMorran  and  Bollinger,  1989)  This  report 
covers  WY  1989  from  October  1988  to  September  1989. 
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BASIN  GEOGRAPHY 


The  Susquehanna  River  Basin  is  the  largest  river  basin  on 
the  Atlantic  Coast  of  the  United  States;  draining  27,580  square 
miles  (Figure  1) . The  Susquehanna  River  originates  at  the  outlet 
of  Otsego  Lake  at  Cooperstown,  New  York  and  flows  450  miles 
through  New  York,  Pennsylvania  and  Maryland  to  the  Chesapeake  Bay 
at  Havre  de  Grace,  Maryland.  Eighty-three  streams  make  a total 
of  91  stream  crossings  of  state  lines  in  the  Basin  (Table  1)  . 
More  than  half  of  these  streams  (43)  flow  from  New  York  into 
Pennsylvania.  Twenty-four  cross  from  Pennsylvania  into  New  York, 
15  from  Pennsylvania  into  Maryland,  and  nine  from  Maryland  into 
Pennsylvania.  Many  streams  are  small;  32  are  unnamed. 

SCOPE 


Stream  stations  sampled  during  WY  1989  are  listed  in  Table  2 
and  shown  on  Figures  2 through  5.  Other  named  interstate  streams 
are  also  shown  in  these  figures.  Interstate  streams  are  divided 
into  three  groups.  Group  1 stations  were  on  streams  with 
impaired  water  quality  or  where  a high  potential  for  degradation 
was  judged  to  exist.  Group  2 stations  were  on  streams  judged  to 
have  moderate  potential  for  impacts.  Group  3 streams  were  judged 
to  have  a low  potential  for  impacts. 
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FIGURE  1 - Susquehanna  River  Basin 
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TABLE  1 


INTERSTATE  STREAMS  IN  THE 

Between  Pennsylvania  and  Maryland 

Big  Branch  Deer  Creek 

Conowingo  Creek 

Deer  Creek 

Ebaughs  Creek 

Falling  Branch  Deer  Creek 

Island  Branch 

Long  Arm  Creek 

Octoraro  Creek 

Scott  Creek 

South  Branch  Conewago  Creek 
Susquehanna  River 

6 Unnamed  tributaries 

7 Unnamed  tributaries 

Between  Pennsylvania  and  New  York 

Apalachin  Creek 
Babcock  Run 
Bentley  Creek 
Bill  Hess  Creek 
Bird  Creek 
Biscuit  Hollow 
Briggs  Hollow  Run 
Bulkley  Brook 


SUSQUEHANNA  RIVER  BASIN 

Moni toring 


Group 

Direction 

2 

PA->MD 

1 

PA->MD 

1 

PA->MD 

1 

PA->MD 

2 

PA->MD 

3 

PA->MD 

2 

MD->PA 

1 

PA->MD 

1 

MD->PA 

2 

MD->PA 

1 

PA->MD 

3 

MD->PA 

3 

PA->MD 

Monitoring 

Group 

Direction 

2 

PA->NY 

3 

NY->PA 

2 

PA->NY 

2 

NY->PA 

2 

PA->NY 

3 

NY->PA 

2 

NY->PA 

2 

NY->PA 
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TABLE  1 

(continued) 

INTERSTATE  STREAMS  IN  THE  SUSQUEHANNA  RIVER  BASIN 

Monitoring 


Between  Pennsylvania  and  New  York 

Group 

Direction 

Camp  Brook 

2 

NY->PA 

Cascade  Creek 

2 

NY->PA 

Cayuta  Creek 

1 

NY->  PA 

Chemung  River 

1 

NY->PA->NY->PA 

Choconut  Creek 

2 

PA->NY 

Cook  Hollow 

3 

NY->PA 

Cowanesque  River 

2 

PA->NY 

Deep  Hollow  Brook 

3 

NY->PA 

Denton  Creek 

2 

NY->PA 

Dry  Brook 

3 

N^->PA 

Holden  Creek 

2 

NY->PA 

Little  Snake  Creek 

2 

PA->NY 

Little  Wappasening  Creek 

2 

PA-  > NY 

North  Fork  Cowanesque  River 

2 

N^->PA 

Parks  Creek 

2 

PA->NY 

Prince  Hollow  Run 

3 

NY->PA 

Red  House/Beagle  Hollow 

3 

NY->PA 

Russell  Run 

2 

NY->PA 

Sackett  Creek 

2 

PA->NY 

Seeley  Creek 

2 

PA->NY 

South  Creek 

2 

PA->NY 

Snake  Creek 

2 

PA->NY 

Strait  Creek 

3 

NY->PA 

Susquehanna  River 

1 

NY->PA->NY->PA 

5 


TABLE  1 

(continued) 


INTERSTATE  STREAMS  IN  THE 

SUSQUEHANNA  RIVER  BASIN 

Between  Pennsylvania  and  New  York 

Monitoring 

Group  Direction 

Tioga  River 

1 PA->NY 

Troups  Creek 

2 NY->PA 

Trowbridge  Creek 

2 NY->PA 

Wappasening  Creek 

2 PA->NY 

White  Branch 

2 NY->PA 

White  Hollow 

3 PA->NY 

17  Unnamed  tributaries 

3 NY->PA 

2 Unnamed  tributaries 

3 PA->NY 

2 Unnamed  tributaries 

3 PA- > NY- > PA 

1 Unnamed  tributary 

3 NY->PA->NY 
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TABLE  2 


STATION 
SUSQ  44.5 

SUSQ  4.8 

SUSQ  340.0 


SUSQ  365.0 

OCTO  6.6 

CNWG  4.4 

SCTT  3.0 

FBDC  4.1 

BBDC  4.1 

EBAU  1 . 5 

DEER  44.5 


STATION  LOCATIONS  AND  RATIONALES  FOR  GROUP  1 


STREAM/ 

LOCATION  GROUP /RATIONALE 


Susquehanna  River  1 

Columbia,  Pa. 

Susquehanna  River  1 

Port  Deposit,  Md. 

Susquehanna  River  1 

Kirkwood,  N.Y. 


Susquehanna  River  1 

Windsor,  N.Y. 


Octoraro  Creek  1 

New  Bridge,  Md. 


Conowingo  Creek  1 

Pleasant  Grove,  Pa. 


Scott  Creek  1 

Delta,  Pa. 

Falling  Branch  Deer  2 

Creek 

Fawn  Grove,  Pa. 

Big  Branch  Deer  Creek  2 

Fawn  Grove,  Pa. 

Ebaughs  Creek  1 

Stewartstown,  Pa. 


Deer  Creek  1 

Gorsuch  Mills,  Md. 


Bracket  of  hydro-electric 
dams  near  the  stateline. 

Bracket  of  hydro-electric 
dams  near  stateline. 

Large  drainage  area  (2,232 
sq.  mi.);  historical 
pollution  due  to  sewage 
from  Lanesboro,  Oakland, 
Susquehanna,  Great  Bend  and 
Hallstead. 

Large  drainage  area  (1,882 
sq.  mi.);  municipal 
discharges  from 
Cooperstown,  Sidney, 
Bainbridge  and  Afton. 

High  nutrient  loads  from 
agricultural  runoff.  Water 
quality  impacts  from 
Octoraro  Lake.  Non-point 
runoff  to  Chesapeake  Bay. 

High  nutrient  loads  and 
other  agricultural  runoff. 
Non-point  runoff  to 
Chesapeake  Bay 

Pollution  from  untreated 
sewage . 


Municipal  discharge  from 
Stewartstown.  Non-point 
runoff  to  Chesapeake  Bay. 

Past  pollution  from 
Stewartstown.  Non-point 
runoff  to  Chesapeake  Bay. 
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TABLE  2 

(continued) 

STATION  LOCATIONS  AND  RATIONALES  FOR  GROUP  1 

STREAM/ 

STATION  LOCATION  GROU  P / RAT I ONAL  E 

SBCC  20.4  South  Branch  Conewago  2 


Creek 

Bandanna,  Pa. 

LNGA 

2.5 

Long  Arm  Creek 
Bandanna,  Pa. 

CASC 

1.6 

Cascade  Creek 
Lanesboro,  Pa. 

TROW 

1.6 

Trowbridge  Creek 
Great  Bend,  Pa. 

SNAK 

2.3 

Snake  Creek 
Brookdale,  Pa. 

LSNK 

7.6 

Little  Snake  Creek 
Brackney,  Pa. 

CHOC 

9.1 

Choconut  Creek 
Vestal  Center,  N.Y 

ARAL 

6.9 

Apalachin  Creek 
Little  Meadows,  Pa 

WAPP 

2.6 

Wappasening  Creek 
Nichols,  N.Y. 

SACK 

2.6 

Sackett  Creek 
Litchfield,  Pa. 

PARK 

0.7 

Parks  Creek 
Litchfield,  Pa. 

CAYT 

1.7 

Cayuta  Creek 
Waverly,  N.Y. 

CHEM 

12.0 

Chemung  River 
Chemung,  N.Y. 

BNTY 

0.9 

Bentley  Creek 
Wellsburg,  N.Y. 

SOUT 

2.8 

South  Creek 

Fassett,  Pa. 

SEEL 

10.3 

Seeley  Creek 

Seeley  Creek,  N.Y. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 Municipal  discharge  from 
Waverly . 

1 Municipal  and  industrial 
discharges  from  Elmira. 

2 

2 

2 
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TABLE  2 

(continued) 


STATION  LOCATIONS  AND  RATIONALES  FOR  GROUP  1 


STREAM/ 


STATION 

LOCATION 

TIOG 

10.8 

Tioga  River 

Lindley,  N.Y. 

GOWN 

2.2 

Cowanesque  River 
Lawrencevil le , Pa. 

HESS 

0.1 

Bill  Hess  Creek 
Nelson,  Pa. 

CPBK 

2.0 

Camp  Brook 

Osceola,  Pa. 

HLDN 

3.5 

Holden  Creek 
Woodhull,  N.Y. 

TRUP 

4.5 

Troups  Creek 
Austinburg,  Pa. 

NFCR 

7.6 

North  Fork  Cowanesqu 
River 

North  Fork,  Pa. 

WTBR 

1.5 

White  Branch 

North  Fork,  Pa. 

GROUP /RATIONALE 

1 Pollution  from  acid  mine 
discharges  and  impacts  from 
flood  control  reservoirs. 

2 

2 

2 

2 

2 

2 

2 
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aUSQ  44.6 
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FIGURE  2 - Interstate  Streams  Along  the  Maryland/Pennsylvania  Border 


BINGHAMTON 
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Between  Deep  Hollow  Brook  and  Apalachin  Creek 
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FIGURE  4 - Interstate  Streams  Along  the  New  York/Pennsylvania  Border 

Between  Prince  Hollow  and  Hammond  Creek 
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Between  the  Tioga  River  and  White  Branch 


METHODS 


Sampling  Frequency.  Water  samples  were  collected  from  Group 
1 stations  every  quarter  and  from  Group  2 stations  once  a year. 
Macroinvertebrates  were  collected  from  Group  1 and  Group  2 
stations  once  a year.  No  water  samples  or  macronvertebrate 
collections  were  taken  from  Group  3 streams,  however,  all  were 
visually  inspected  during  WY  1989  for  any  signs  of  degradation. 

Stream  Discharge.  Stream  discharge  was  measured  at  most 
stations.  Stations  on  the  Susquehanna  River  at  Windsor, 
Kirkwood,  Sayre,  Columbia,  and  Port  Deposit;  the  Chemung  River  at 
Chemung;  the  Cowanesque  River  at  Lawrencevil le ; and  the  Tioga 
River  at  Lindley  are  located  near  United  States  Geological 
Survey  (USGS)  stream  gages.  Stream  discharges  are  reported  from 
gage  records  as  mean  daily  discharges  in  cubic  feet  per  second 
(cfs).  Instantaneous  discharge  was  measured  at  the  remaining 
stations  at  the  time  of  sampling.  In  some  instances,  no 
discharge  measurements  were  made  because  high  stream  flows  made 
stream  access  impossible. 

Water  Samples.  Chemical  and  physical  parameters  are  listed 
in  Table  3.  Water  samples  were  collected  using  depth  integrating 
samplers.  At  each  station,  eight  samples  were  collected  by 
wading  or  from  bridges  using  hand  line  samplers.  These  samples 
were  combined  in  a churn  splitter  and  churned  to  produce  a 
composite  sample  for  laboratory  analysis. 
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Two  liters  of  water  were  collected  at  each  station  for 


laboratory  analysis.  The  samples  consisted  of  two  500  ml  bottles 
for  nutrients  (one  filtered  sample  and  one  raw  water  sample) , and 
two  500  ml  bottles  for  metals  analysis  (also  one  filtered  and  one 
raw)  . Samples  were  filtered  through  a cellulose  nitrate  filter 
with  a 0.45  micrometers  pore  size.  Filters  were  changed  at  each 
station.  All  bottles  were  rinsed  with  sample  water  prior  to 
filling  and  samples  for  metals  analyses  were  fixed  with  nitric 
acid.  The  samples  were  chilled  on  ice  and  shipped  to  the 
Pennsylvania  Department  of  Environmental  Resources  (PaDER), 
Bureau  of  Laboratories  in  Harrisburg,  Pennsylvania. 


Field  Chemistry.  Field  tests  were  performed  on  churned 
water  samples  at  the  time  of  collection.  Temperature  and 
dissolved  oxygen  were  measured  using  a YSI  dissolved  oxygen 
meter.  Conductivity  was  measured  using  a Beckman  Solu-bridge 
meter.  pH  was  measured  using  an  Orion  Model  399A  meter. 
Alkalinity  was  measured  by  titrating  a known  volume  of  water  to 
pH  4.5  with  0.2N  H2SO^.  Acidity  was  measured  by  titrating  a 
known  volume  of  sample  water  to  pH  8.3  with  0.2N  NaOH.  Total 
free  chlorine  was  measured  using  a LaMotte  4497-DR  Model  PC7-DR 
chlorine  test  kit. 


Macroinvertebrate  Sampling.  Benthic  macroinvertebrates  were 
sampled  from  Group  1 and  2 stations  between  July  25  and 
August  11,  1989.  Macroinvertebrates  are  defined  as  aquatic 
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insects  and  other  invertebrates  that  are  too  large  to  pass 
through  a #30  sieve.  Qualitative  sampling  (presence  of 
macroinvertebrate  taxa)  was  done  using  a kick  screen.  A riffle 
area  was  raked  and  the  dislodged  macroinvertebrates  were 
collected  in  a seine  stretched  across  the  current. 
Macroinvertebrate  specimens  were  collected  and  preserved  in 
dilute  formalin  solution  for  later  identification.  This 
procedure  was  repeated  until  no  new  taxa  were  collected. 


Relative  abundance  was  measured  by  making  quantitative 
collections  with  a Surber  sampler.  This  device  is  a one  foot 
square  frame  with  a #30  mesh  net.  The  sampler  was  placed  on  the 
substrate  in  a shallow  riffle  and  the  area  enclosed  by  the  frame 
was  scrubbed  with  a brush.  The  current  carried  the  dislodged 
macroinvertebrates  into  the  net.  Rocks  within  the  frame  were 
cleaned  with  a scrub  brush  to  dislodge  clinging  or  attached 
macroinvertebrates.  The  macroinvertebrates  in  the  net  were 
removed,  placed  in  a container  and  preserved  with  dilute  formalin 
solution.  Three  Surber  samples  were  collected  at  each  station. 
The  preserved  specimens  were  stored  and  identified  to  generic 
level  at  a later  date. 


Data  Reduction.  Results  of  laboratory  analyses  for  chemical 
parameters  were  compared  to  state  water  quality  standards.  In 
addition,  a simple  water  quality  index  (WQI)  was  used  to  make 
relative  comparisons  of  water  quality  between  stations  and 
between  sampling  periods.  This  index  was  the  average  of  the 
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percentile  rank  for  each  parameter  per  station.  Percentile  ranks 
were  determined  by  compiling  frequency  curves  using  all  the  data 
generated  by  this  monitoring  program.  The  index  ranges  from  0 to 
100,  with  higher  scores  indicating  a higher  proportion  of 
parameters  with  relatively  high  concentrations. 

Macroinvertebrate  data  was  assessed  using  Rapid 
Bioassessment  Protocols  (Plafkin  and  others,  1989).  These 
protocols  improve  interpretation  of  biological  data  by  compiling 
a series  of  metrics  which  are  then  compared  to  a reference 
station.  A relative  score  indicates  varied  degrees  of  impaired 
water  quality.  We  used  SNAK  2.3  (Snake  Creek)  as  our  reference 
station  for  streams  along  the  New  York- Pennsylvania  border. 
Snake  Creek  had  the  best  biological  conditions  and  lies  in  a most 
typical  area  for  the  Northern  Appalachian  Plateau  and  Uplands 
Ecoregion  (Omernik,  1987).  For  Pennsylvania-Maryland  streams,  we 
used  SBCC  20.4  (South  Branch  Conewago  Creek)  as  our  reference 
station.  South  Branch  Conewago  Creek  had  the  best  biological 
conditions  and  is  also  in  a most  typical  area  for  the  Northern 
Piedmont  Ecoregion. 
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TABLE  3 


MONITORED  PARAMETERS 


Physical 

STORET  code 

Discharge 

00060 

Temperature 

00010 

Chemical 

Field  Analyses 

Conductivity 

00095 

Dissolved  Oxygen 

00300 

pH 

00400 

Alkal ini ty 

00410 

Acidity 

00435 

Free  chlorine 

50064 

Laboratory  Analyses 

Biochemical  Oxygen  Demand 

00310 

Solids  - Dissolved 

00515 

Total 

00500 

Ammonia  as  Nitrogen  - Dissolved 

00608 

Total 

00610 

Nitrite  as  Nitrogen  - Dissolved 

00613 

Total 

00615 

Nitrate  as  Nitrogen  - Dissolved 

00618 

Total 

00620 

Kjeldahl  Nitrogen  - Dissolved 

00623 

Total 

00625 

Phosphorus  - Dissolved 

00666 

Total 

00665 

Orthophosphate  - Dissolved 

00671 

Total 

7 05  07 

Organic  Carbon  - Total 

00680 

Calcium  - Dissolved 

00915 

Total 

00916 

Magnesium  - Dissolved 

00925 

Total 

00927 

Chloride  - Dissolved 

82295 

Total 

00940 

Sulfate  - Dissolved 

00946 

Total 

00945 

Iron  - Dissolved 

01046 

Total 

01045 

Manganese  - Dissolved 

01056 

Total 

01055 

Aluminum  - Dissolved 

01106 

Total 

01105 
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RESULTS 


Water  quality  in  most  interstate  streams  meets  designated 
uses  and  standards.  Few  chemical  parameters  exceed  water  quality 
standards  and  biological  conditions  in  most  streams  are  non- 
impaired  or  only  slightly  impaired.  Only  39  out  of  1460 
observations  failed  to  meet  standards.  Aluminum  most  commonly 
exceeded  standards  (Table  4 and  Figure  6);  other  parameters  were 
iron,  manganese  and  pH. 


Scott  Creek  at  Delta,  Pennsylvania  continued  to  show  signs 
of  degraded  water  quality.  In  1989,  we  collected  13 
macroinvertebrate  taxa,  a depressed  number,  but  a significant 
improvement  over  1988  when  we  found  no  macroinvertebrates. 
However,  macroinvertebrates  are  still  moderately  to  severely 
impaired.  Chemical  parameters  were  very  high  in  every  sample; 
five  observations  exceeded  standards.  WQI  values  were  extremely 
high  during  fall  and  winter  and  most  parameters  exceeded  90th 
percentiles,  although  only  iron,  manganese  and  aluminum  exceeded 
standards.  These  samples  were  collected  during  drought 
conditions.  Spring  and  summer  were  wetter  and  the  increased 
stream  flow  may  have  diluted  pollutants,  thus  accounting  for  the 
lowered  WQI.  However,  all  WQI  values  were  much  higher  than  most 
other  streams.  A local  resident  reported  to  us  that  untreated 
sewage  was  regularly  discharged  to  the  stream  from  residences  in 
Cardiff,  Maryland. 
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TABLE  4 - WATER  QUALITY  STANDARDS 


TOTAL 

# > 

PARAMETER 

OBS. 

STD. 

STANDARD 

Dissolved  aluminum 

75 

2 

Pa.  chronic  fish. 

Total  aluminum 

75 

4 

Pa.  chronic  fish. 

6 

Pa.  chronic  fish  and  Md.  acute 

fish. 

1 

Pa./Md.  acute  fish. 

7 

Pa./N.Y.  chronic  human  and 

N.Y.  chronic  fish. 

Dissolved  iron 

75 

1 

Pa.  chronic  human 

2 

Pa./N.Y.  chronic  human  and 

N.Y.  chronic  fish. 

7 

Pa.  chronic  fish. 

Total  iron 

75 

7 

Pa.  chronic  fish. 

Dissolved  manganese 

75 

2 

Pa./N.Y.  chronic  human. 

1 

N.Y.  chronic  fish. 

Total  manganese 

75 

2 

Pa./N.Y.  chronic  human. 

1 

N.Y.  chronic  fish. 

pH 

55 

1 

Pa./N.Y. 

2 

Pa./Md. 

Number  of  observations 
exceeding  standards 


Aluminum 


FIGURE  6 - Parameters  Exceeding  Water  Quality  Standards 


20 


Octoraro  Creek  at  New  Bridge,  Maryland  has  had  moderately 
impaired  macroinvertebrates  during  the  past  two  summers.  High 
WQI  values  reflect  elevated  nutrient  and  metal  concentrations. 
Aluminum,  iron  and  pH  exceeded  standards  at  certain  times. 


The  Susquehanna  River  at  Sayre  had  WQI  values  averaging  11 
points  higher  than  at  Kirkwood.  We  attribute  this  to  waste  water 
loads  from  the  Binghamton-Owego  area.  No  macroinvertebrate 
impairment  was  indicated. 


The  Tioga  River 
sulfates  and  metals 
upstream.  Even  though 
water  quality  in  the 
moderate  impairment  of 


at  Bindley  had  high  concentrations  of 
reflecting  acid  mine  drainage  pollution 
the  Tioga-Hammond  project  greatly  improves 
Tioga  River,  there  is  still  a slight  to 
macroinvertebrates  at  the  state  line. 


High  WQI  values  and 
impairment  in  the  Chemung 
Elmira . 


slight  to  moderate  macroinvertebrate 
River  reflect  waste  water  loads  from 


Elevated  nutrient  and  metal  concentrations  in  Cayuta  Creek 
may  come  from  the  Waverly  sewage  treatment  plant,  however  no 
macroinvertebrate  impairment  was  observed. 


Falling  Branch  Deer  Creek  and  Big  Branch  Deer  Creek  both 
showed  moderately  impaired  macroinvertebrates.  No  specific  cause 
was  indicated  by  the  water  quality  data. 
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Troups  Creek  showed  moderately  impaired  macroinvertebrates. 
Although  high  turbidity  was  observed  at  the  time  of  sampling,  no 
specific  cause  was  indicated  by  the  water  quality  data. 

The  Cowanesque  River  showed  moderate  to  severe 
macroinvertebrate  impairment  below  Cowanesque  Lake.  This  is  due 
to  increased  phytoplankton  production  in  the  lake  and  a shift  to 
a filter  feeding  community  in  the  river  downstream.  Elevated 
concentrations  of  ammonia,  nitrites  and  manganese  may  reflect 
reducing  conditions  in  the  lower  depths  of  the  lake. 

Trowbridge  Creek  showed  slight  to  moderate  macroinvertebrate 
impairment  despite  very  low  concentrations  of  most  chemical 
parameters.  This  could  be  caused  by  stream  bed  channelization 
and/or  the  dumping  into  the  creek  of  grass  clippings  from 
chemically  treated  lawns.  The  latter  was  reported  to  us  by  a 
local  resident  during  our  field  work. 


Station  summaries 

are 

presented 

in  Tables 

7 through  42. 

Included  are  listings 

of 

parameters 

exceeding 

water  quality 

standards,  WQI  values 

and 

parameters 

that  exceeded  the  90th 

percentile  at  each  station.  Macroinvertebrate  summaries  and 
other  comments  are  provided  along  with  graphs  showing  historical 
comparisons  for  water  quality  and  macroinvertebrate  indices  over 
the  monitoring  period. 
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ABBREVIATIONS  FOR  TABLES  5 THROUGH  40 


ABBREV. 

PARAMETER 

ABBREV. 

PARAMETER 

ACID 

Acidity 

BOD 

Biochemical  02  Demand 

COND 

Conductivity 

DAI 

Dissolved  Alumunim 

TAl 

Total 

Aluminum 

DCa 

” Calcium 

TCa 

II 

Calcium 

DCl 

" Chloride 

TCI 

It 

Chloride 

DFe 

" Iron 

TFe 

It 

Iron 

DKDN 

" Kjeldahl  N. 

TKDN 

It 

Kjeldahl  N. 

DMg 

" Magnesium 

TMg 

II 

Magnesium 

DMn 

" Manganese 

TMn 

It 

Manganese 

DNH3 

" Ammonia 

TNH3 

n 

Ammonia 

DN02 

" Nitrite 

TN02 

M 

Nitrite 

DN03 

" Nitrate 

TN03 

II 

Nitrate 

DP 

" Phosphorus 

TP 

II 

Phosphorus 

DP04 

" Orthophos. 

TP04 

II 

Orthophos . 

DS 

" Solids 

TS 

II 

Sol ids 

DS04 

" Sulfate 

TS04 

II 

Sulfate 

TOC 

11 

Org.  Carbon 

WQI  Water  Quality  Index 

RBP  Rapid  Bioassessment  Protocol 
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TABLE  5 


SUSQ  44.5 


WATER  QUALITY  SUMMARY 
SUSQUEHANNA  RIVER  AT  CX)LUMBIA 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD. 

STATE 

DAI 

05/15/89 

720  ug/1 

500  ug/1 

Pa 

. chronic  fish 

TAl 

05/15/89 

2,190  ug/1 

500  ug/1 

Pa 

. chronic  fish 

II 

II 

II 

750  ug/1 

Md 

. acute  fish 

TFe 

II 

2,260  ug/1 

1,500  ug/1 

Pa 

. chronic  fish 

pH 

08/10/89 

8.70 

8.50 

Md 

. and  Pa. 

DATE 

WQ INDEX 

PARAMETERS  EXCEEDING 

90th  PERCENTILE 

11/03/88 

66 

COND  DCl  TCI 

DS04 

TS04 

02/01/89 

55 

DS04 

DAI 

05/15/89 

53 

DMn  TMn  DAI  TAl 

08/10/89 

64 

COND  DS  TS  DCa 

TCa  DS04 

BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


23 

3.42 

38 

Non- impaired 


Water  Quality  Index 


Biological  Index 
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TABLE  6 


SUSQ  4.8 


WATER  QUALITY  SUMMARY 

SUSQUEHANNA  RIVER  AT  PORT  DEPOSIT,  MARYLAND 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

DAI 

05/15/89 

690  ug/1 

500  ug/1 

Pa.  chronic 

fish 

TAl 

M 

1,400  ug/1 

500  ug/1 

Pa.  chronic 

f ish 

TAl 

II 

II 

750  ug/1 

Md.  chronic 

fish 

TFe 

II 

1,890  ug/1 

1,500  ug/1 

Pa.  chronic 

f ish 

TAl 

08/10/89 

610  ug/1 

500  ug/1 

Pa.  chronic 

fish 

DATE 

WQ INDEX 

PARAMETERS  EXCEEDING  90th  PERCENTILE 

11/03/88 

76 

COND  ACID  DS 

DNH3  TNH3  DN02  DMg  TMg  DCa  TCa 

DCl  TCI  DS04 

TS04 

02/02/89 

53 

05/15/89 

55 

TMn  DAI  TAl 

08/15/89 

72 

TAl 

BIOLOGICAL  SUMMARY 
No  data 


Water  Quality  Index 


Biological  Index 


No  data 
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TABLE  7 


DEER  44.2 


WATER  QUALITY  SUMMARY 
DEER  CREEK 


PARAMETER 

TAl 


PARAMETERS  EXCEEDING  STANDARDS 


DATE 


VALUE 


STANDARD 


STATE 


05/18/89  680  ug/1 


500  ug/1  Pa.  chronic  fish 


DATE  WQ INDEX 


PARAMETERS  EXCEEDING  90th  PERCENTILE 


10/31/88  43 
01/30/89  43 
05/17/89  48 
08/09/89  42 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


BIOLOGICAL  SUMMARY 
23 

3.72 

38 

Non- impaired 


Water  Quality  Index 


Biological  Index 
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TABLE  8 


EBAU  1 . 5 


WATER  QUALITY  SUMMARY 
EBAUGHS  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

TAl 

II 


DATE 

05/18/89 

II 


VALUE 


850  ug/1 


STANDARD 


500 

750 


ug/1 

ug/1 


STATE 

Pa.  chronic  fish 
Md.  acute  fish 


DATE  WQINDEX 

11/02/88  40 
02/01/89  41 
05/18/89  48 
07/24/89  53 


PARAMETERS  EXCEEDING  90th  PERCENTILE 


DN03  TN03  DAI 
DAI 

DN03  TN03 


BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


20 

2.90 

30 

Slightly  impaired 


Water  Quality  Index 


Biological  Index 


w 

Q 

I 

N 

0 

E 

X 


Month/Year 
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TABLE  9 


SCTT  3.0 


WATER  QUALITY  SUMMARY 
SCOTT  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD  STATE 

DFe 

11/02/88 

1,790  ug/1 

300  ug/1  Pa.  chronic 

human 

TFe 

11/02/88 

4,120  ug/1 

1,500  ug/1  Pa.  chronic 

fish 

DMn 

11/02/88 

1,520  ug/1 

1,000  ug/1  Pa.  chronic 

fish 

TMn 

11/02/88 

1,550  ug/1 

1,000  ug/1  Pa.  chronic 

fish 

TAl 

02/01/89 

640  ug/1 

500  ug/1  Pa.  chronic 

fish 

DATE 

WQ INDEX 

PARAMETERS  EXCEEDING  90th  PERCENTILE 

11/02/88 

86  COND  BOD  ACID  TOC  DNH3  TNH3  DN02 

DKDN 

TKDN  TP04 

DP  TP  DMg  TMg 

DCl  TCI 

DFe  TFe 

DMn  TMn 

02/01/89 

80  COND  DS  TS 

DNH3  TNH3  DN02  TN02 

DKDN 

TKDN 

DMg  TMg 

DCl  TCI 

DMn  TMn 

05/18/89 

67 

DP04 

DCl  TCI 

07/25/89 

68 

DNH3  TNH3  DN02  TN02 

DCl  TCI 

BIOLOGICAL  SUMMARY 

Number  of  taxa: 

13 

Diversity  Index: 

2. 

34 

RBP 

Score : 

12 

RBP 

Condition: 

Vloderately 

impaired 

Water  Quality 

Index 

Biological  Index 

40^ 

100 


10  ^ 
0 


11  1 5 8 

I 1988  I 1989  I 

MonthAfear 


44- 

40 

36 

32-1 

28 

24 

20- 

16- 

12- 

8- 

4 

0 


Non-impaired 
Slightly  impaired 


Moderately 

impaired 


Severely 
0 imoaired 


1968 


1969 
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TABLE  10 


CNWG  4.4 


WATER  QUALITY  SUMMARY 
CONOWINGO  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

TAl 

05/18/89 

990  ug/1 

500  ug/1 

Pa.  chronic  fish 

II 

II 

II 

750  ug/1 

Md.  acute  fish 

TAl 

07/26/89 

650  ug/1 

500  ug/1 

Pa.  chronic  fish 

DATE 

WQ INDEX 

PARAMETERS  EXCEEDING  90th  PERCENTILE 

11/03/88 

57 

ACID 

DN03 

TN03 

02/01/89 

55 

DN03 

TN03 

05/18/89 

69 

DN02 

TN02  DN03 

TN03  DP04  TP04  DP 

07/26/89 

60 

DN02 

DN03 

TN03 

BIOLOGICAL  SUMMARY 


18 

3.65 

32 

Slightly  impaired 


Number  of  taxa: 
Diversity  Index; 
RBP  Score: 

RBP  Condition: 


Water  Quality  Index 


Biological  Index 


100 

90 

W 80 


Q 

I 

N 

D 

E 

X 


70 

60 

50 

40 

30 

20 

10 

0 


5 

5 7 0 9 

0 

1 

2 

2 3 4 5 6 7 

1 2 

L 

3 1 

2 5 7 

Month/'tfear 
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TABLE  11 


OCTO  6.6 


WATER  QUALITY  SUMMARY 
OCTORARO  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

pH 

02/01/89 

8.60 

8.50 

Pa 

. and  Md. 

TAl 

05/18/89 

1,490  ug/1 

500  ug/1 

Pa 

. chronic  fish 

It 

II 

II 

750  ug/1 

Md 

. acute  fish 

II 

07/26/89 

2,960  ug/1 

500  ug/1 

Pa 

. chronic  fish 

n 

II 

II 

2,500  ug/1 

Pa 

. acute  fish 

II 

II 

II 

750  ug/1 

Md 

. acute  fish 

TFe 

07/26/89 

3,320  ug/1 

1,500  ug/1 

Pa 

. chronic  fish 

DATE 

WQ INDEX 

PARAMETERS 

EXCEEDING  90th  PERCENTILE 

11/02/88 

52 

02/01/89 

56 

DN03 

DMg  TMg 

DAI 

05/18/89 

66 

BOD  DN02  TN02 

TKDN  TP 

07/26/89 

68 

TKDN  TP04  DP  TP  TFe 

DAI  ' 

BIOLOGICAL  SUMMARY 


Number  of  taxa:  20 

Diversity  Index:  2.55 

RBP  Score:  20 

RBP  Condition:  Moderately  impaired 


Water  Quality  Index 


Biological  Index 


TABLE  12  - SUSQ  365.0 


WATER  QUALITY  SUMMARY 
SUSQUEHANNA  RIVER  AT  WINDSOR,  NEW  YORK 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 


DATE  WQ INDEX 

10/31/88  40 
01/30/89  49 
05/17/89  40 
08/09/89  47 


PARAMETERS  EXCEEDING  90th  PERCENTILE 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


BIOLOGICAL  SUMMARY 
26 

3.90 

42 

Non- impaired 


Water  Quality  Index 


Biological  Index 
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TABLE  13 


SUSQ  340.0 


WATER  QUALITY  SUMMARY 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 


DATE  WQ INDEX 

10/31/88  44 
01/30/89  49 
05/17/89  42 
08/09/89  43 


PARAMETERS  EXCEEDING  90th  PERCENTILE 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  30 

Diversity  Index:  3.50 

RBP  Score:  36 

RBP  Condition:  Slightly  impaired 


Water  Quality  Index 


Biological  Index 


48 -r 
44- 
40 
36- 
32- 
28 
24 
20- 
16- 
12- 
8-' 


40 

y./.  A 

g4| 

''A/ A 

v,//'A 

*'■  / - y, 
’y/'AA 

V'-'-  ^ 

V-A'A 

v'-'A 


1988 


32 


TABLE  14  - SUSQ  289.1 


WATER  QUALITY  SUMMARY 
SUSQUEHANNA  RIVER  AT  SAYRE,  PENNSYLVANIA 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER  DATE 


VALUE 


STANDARD  STATE 


pH 

TAl 


01/30/89  8.80 

05/16/89  1,000  ug/1 


8.50  N.Y.  and  Pa. 

500  ug/1  N.Y.  and  Pa.  chronic 

fish 


DATE  WQ INDEX 


PARAMETERS  EXCEEDING  90th  PE R CENTILE 


10/31/88  56 
01/30/89  56 
05/16/89  48 
08/07/89  63 


DNH3 


ACID 

DS  TS 


TAl 

DP04  DP  DCa  TCa  DCl  TCI 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


BIOLOGICAL  SUMMARY 
24 

3.61 

44 

Non-impaired 


Water  Quality  Index 


Biological  Index 
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TABLE  15  - TIOG  10.8 

WATER  QUALITY  SUMMARY 
TIOGA  RIVER 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

DMn 

11/01/88 

800 

ug/1 

300  ug/1 

N.Y.  chronic  fish 

tl 

01/31/89 

1,120 

ug/1 

II 

tl 

II 

II 

II 

1,000  ug/1 

Pa.  chronic  fish 

TMn 

11/01/88 

830 

ug/1 

300  ug/1 

N.Y.  chronic  fish 

II 

01/31/89 

1, 17  0 

ug/1 

It 

II 

II 

II 

II 

1,000  ug/1 

Pa.  chronic  fish 

TAl 

05/16/89 

1,160 

ug/1 

500  ug/1 

Pa.  and  N.Y. 
chronic  fish 

DATE 

WQ INDEX 

PARAMETERS 

EXCEEDING 

90th  PERCENTILE 

11/01/88 

57 

COND  DMg  TMg 

DS04 

TS04 

DMn  TMn 

01/31/89 

63 

DNH3 

DS04 

TS04 

DMn  TMn 

05/16/89 

49 

DMn  TMn  TAl 

08/01/89 

55 

DS04 

TS04 

DMn 

BIOLOGICAL  SUMMARY 

Number  of  taxa:  17 

Diversity  Index:  2.96 

RBP  Score:  24 

RBP  Condition:  Moderately  impaired 


Water  Quality  Index 


Biological  Index 


100 


10 

0 


4 5 6 7 8 9 10  1 12  2 3 4 5 6 7 8 9 11  2 5 7 I 15  8 
1966  I 1987  I 1988  I 1989 

Month/Nfeap 
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TABLE  16  - CHEM  12.0 

WATER  QUALITY  SUMMARY 
CHEMUNG  RIVER 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

TAL  05/16/89  87  0 ug/1  500  ug/1  Pa.  and  N.Y.  chronic 

fish 

TFe  05/16/89  1,900  ug/1  1,500  ug/1  Pa.  chronic  fish 


DATE 

WQ INDEX 

PARAMETERS  EXCEEDING  90th 

PERCENTILE 

11/01/88 

70 

COND  DS  TS 
DCl  TCI 

TOC 

DP04 

DP  DCa 

TCa 

DMg 

TMg 

01/31/89 

75 

COND  DS  TS 
DCl  TCI 

DP04 

TP04 

DCa 

TCa 

DMg 

TMg 

05/16/89 

59 

TS 

TP04 

TP 

08/07/89 

72 

COND  DS  TS 

TKDN 

DP04 

DP  DCa 

TCa 

TMg 

DCl  TCI  TS04 


BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


27 

3.00 

28 

Slightly  impaired 


Water  Quality  Index 


Biological  Index 


100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 


4 5 6 7 8 9 

0 

112 

2 3 4 5 

^7 

9 

1 2 5 7 11  1 5 8 

Month/'rfeap 
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TABLE  17  - CAYT  1.7 

WATER  QUALITY  SUMMARY 
CAYUTA  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

TAl 

05/16/89 

2,340 

ug/1 

500  ug/1 

Pa.  and  N.Y. 
chronic  fish 

TFe 

05/16/89 

2,940 

ug/1 

1,500  ug/1 

Pa.  chronic  fish 

DATE 

WQ  INDEX 

PARAMETERS  EXCEEDING 

1 90th  PERCENTILE 

11/01/88 

65 

COND 

ACID 

DP04 

TP04 

DP 

TP 

DCa 

TCa 

DCl 

TCI 

01/31/89 

62 

DP04 

TP04 

DP 

TCa 

DCl 

TCI 

05/16/89 

44 

TAl 

08/07/89 

68 

COND 

DS  TS 

DP04 

TP04 

DP 

TP 

DCa 

TCa 

DCl 

TCI 

DS04 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


BIOLOGICAL  SUMMARY 
21 

3.53 

44 

Non- impaired 


Water  Quality  Index 


Biological  Index 


100 


10 

0 


-- 

5 

5 7 8 9 

0 

1 

2 

2 3 4 5 6 7 

3 9 

1 2 5 7 1 

1 5 8 

Month/'Kfear 


48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

0 


Mon-impaired 


Slightly  impaired 


Moderately  m 
impaired 


No  Data 


Severely 

imoaireo 


1988 


1989 
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TABLE  18 


LNGA  2 . 5 


WATER  QUALITY  SUMMARY 
LONG  ARM  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

TAl 

07/24/89 

800  ug/1 

500  ug/1 

Pa.  chronic  fish 

II 

M 

II 

750  ug/1 

Md.  acute  fish 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

07/24/89  59  DN03  TN03  DKDN  TKDN 


BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


18 

3.28 

32 

Slightly  impaired 


Water  Quality  Index 


Biological  Index 


100 

90 

W 80 
Q 70 


I 1988  I 1989  I 

Month/Nfeap 
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TABLE  19 


SBCC  20.4 


WATER  QUALITY  SUMMARY 
SOUTH  BRANCH  CONEWAGO  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

07/24/89  33 


BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


24 

3.39 

44  (reference  station) 
Non- impaired 


Water  Quality  Index 


Biological  Index 


Month  Afear 
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TABLE  20  - BBDC  4.1 

WATER  QUALITY  SUMMARY 
BIG  BRANCH  DEER  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD . STATE 

none 


DATE  WQ INDEX 
07/25/89  40 


PARAMETERS  EXCEEDING  90th  PERCENTILE 

DN03 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  18 

Diversity  Index:  3.20 

RBP  Score:  26 

RBP  Condition:  Slightly  impaired 


Water  Quality  Index 


Biological  Index 


100 

90 

W 80 
Q 70 
I 60 
N 50 
D 40 
E 30 
X 20 
10 


8 7 

1988  I 1989  I 


Month/'rfear 
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TABLE  21  - FBDC  4.1 


WATER  QUALITY  SUMMARY 
FALLING  BRANCH  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

07/25/89  41 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  15 

Diversity  Index:  2.65 

RBP  Score:  20 

RBP  Condition:  Moderately  impaired 


Water  Quality  Index 


Biological  Index 


Month/>feap 


40 


TABLE  22  - CASC  1.6 

WATER  QUALITY  SUMMARY 
CASCADE  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER  DATE 


VALUE 


STANDARD 


DFe 


TFe 


08/09/89  800  ug/1  300  ug/1 


08/09/89  1,690  ug/1  1,500  ug/1 


STATE 

N.Y.  and  Pa.  chronic 
human  and  N.Y. 
chronic  fish 
Pa.  chronic  fish 


DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/09/89  35  DFe  DMn  TMn 


BIOLOGICAL  SUMMARY 


Number  of  taxa : 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


22 

2.80 

34 

Slightly  impaired 


Water  Quality  Index  Biological  Index 


1988  1989 


Month  Afear 


41 


TABLE  23 


TROW  1 . 8 


WATER  QUALITY  SUMMARY 
TROWBRIDGE  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD.  STATE 

none 


DATE  WQ INDEX 

08/09/89  27 


PARAMETERS  EXCEEDING  90th  PERCENTILE 

TP 


BIOLOGICAL  SUMMARY 

Number  of  taxa;  24 

Diversity  Index:  3.23 

RBP  Score:  26 

RBP  Condition:  Slightly  impaired 


Water  Quality  Index 


Biological  Index 


Month  Afear 


42 


sj  s a s 


TABLE  24 


SNAK  2.3 


WATER  QUALITY  SUMMARY 
SNAKE  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/09/89  28 


BIOLOGICAL  SUMMARY 
25 

4.04 

48  (reference  station) 
Non- impaired 


Number  of  taxa: 
Diversity  Index; 
RBP  Score; 

RBP  Condition; 


Water  Quality  Index 


Biological  Index 


1968  1969 


43 


TABLE  25  - LSNK  7.6 

WATER  QUALITY  SUMMARY 
LITTLE  SNAKE  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 


PARAMETER 

DATE 

VALUE 

STANDARD 

STATE 

DFe 

08/08/89 

700  ug/1 

300  ug/1 

N. 

Y.  and  Pa.  chronic 
human  and  N.Y. 
chronic  fish 

DATE 

WQ INDEX 

PARAMETERS  EXCEEDING 

90th  PERCENTILE 

08/08/89 

47  DFe 

DMn  DAI 

Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


BIOLOGICAL  SUMMARY 

30 

4.03 

40 

Non- impaired 


Water  Quality  Index 


Biological  Index 


Month  Afear 


1S88  1S89 


44 


TABLE  26  - CHOC  9.1 

WATER  QUALITY  SUMMARY 
CHOCONUT  CREEK 

j 

I PARAMETERS  EXCEEDING  STANDARDS 

i 

I 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 


DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/08/89  32  TS04 


BIOLOGICAL  SUMMARY 

Number  of  taxa: 

Diversity  Index: 

RBP  Score: 

RBP  Condition: 


22 

3.54 

40 

Non- impaired 


Water  Quality  Index 


Biological  Index 


TABLE  27  - APAL  6.9 


WATER  QUALITY  SUMMARY 
APALACHIN  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD.  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/08/89  40 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  20 

Diversity  Index;  3.58 

RBP  Score:  36 

RBP  Condition;  Slightly  impaired 


Water  Quality  Index 


Biological  Index 


Month/>feap 


46 


&}  y a 8 


TABLE  28  - WAPP  2.6 


WATER  QUALITY  SUMMARY 
WAPPASENING  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/08/89  35 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


BIOLOGICAL  SUMMARY 
24 

3.85 

42 

Non- impaired 


Water  Quality  Index 


Biological  Index 


1968  1989 


Month/'tfeap 


47 


a y g g 


TABLE  29  - SACK  2.6 


WATER  QUALITY  SUMMARY 
SACKETT  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/08/89  48 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  16 

Diversity  Index:  2.89 

RBP  Score:  26 

RBP  Condition:  Slightly  impaired 


Water  Quality  Index 


100 

90 

W BO 
Q 70 


Biological  Index 


1968  1909 


Month/'rfeap 


48 


a 8 


TABLE  30  - PARK  0.7 

WATER  QUALITY  SUMMARY 
PARKS  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/07/89  45  TS04 


BIOLOGICAL  SUMMARY 
27 

3.82 

42 

Non- impaired 


Number  of  taxa: 
Diversity  Index; 
RBP  Score: 

RBP  Condition: 


Water  Quality  Index  Biological  Index 


- 49  - 


TABLE  31  - BNTY  0.9 


WATER  QUALITY  SUMMARY 
BENTLEY  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/02/89  44 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  20 

Diversity  Index:  3.50 

RBP  Score:  32 

RBP  Condition:  Slightly  impaired 


Water  Quality  Index 


Biological  Index 


Month/'ffeap 


50 


y a a 8 


TABLE  32  - SOUT  2.8 

WATER  QUALITY  SUMMARY 
SOUTH  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/02/89  49 


BIOLOGICAL  SUMMARY 
34 

4.02 

46 

Non-impaired 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


Water  Quality  Index 


Biological  Index 


100 

90 

80 

70 


10 

0 


Month/'tfear 


51 
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TABLE  33  - SEEL  10.3 


WATER  QUALITY  SUMMARY 
SEELEY  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 


DATE  WQ INDEX 

08/02/89  52 


PARAMETERS  EXCEEDING  90th  PERCENTILE 

DCa  TCa 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  24 

Diversity  Index;  2.90 

RBP  Score;  32 

RBP  Condition;  Slightly  impaired 


Water  Quality  Index 


Biological  Index 


MonthAfeap 


52 


TABLE  34  - COWN  2.2 


WATER  QUALITY  SUMMARY 
COWANESQUE  RIVER 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/01/89  64  DNH3  DN02  TN02  DMn  TMn 


BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


11 

1.72 

10 

Moderate  to 
severely  impaired 


Water  Quality  Index 


Biological  Index 


Month/'ifear 


48 

44- 

40 

36 

32H 

20 

24 

20- 

16- 

12- 

8- 

4- 

0- 


Non-impaired 
Slightly  impaired 


Moderately 
14  impaired 


Severely 

impaired 


1988 


1989 
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TABLE  35  - HESS  0.1 


WATER  QUALITY  SUMMARY 
BILL  HESS  CREEK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

TAl  08/01/89  550  ug/1  500  ug/1  Pa.  and  N.Y. 

chronic  fish 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/01/89  51  COND  DS  DCa  TCa  DMg  TMg  DS04  TS04 


BIOLOGICAL  SUMMARY 


Number  of  taxa: 
Diversity  Index; 
RBP  Score; 

RBP  Condition; 


22 

3.28 

32 

Slightly  impaired 


Water  Quality  Index  Biological  Index 


48 


- 54  - 
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TABLE  36  - CPBK  2.0 


WATER  QUALITY  SUMMARY 
CAMP  BROOK 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/01/89  50  COND  DCa  TCa  DMg  TMg 


BIOLOGICAL  SUMMARY 


Number  of  taxa : 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


18 

3.38 

34 

Slightly  impaired 


Water  Quality  Index 


Biological  Index 


100 
90  - 
W 80- 
Q 70- 


10 


8 

1986 


8 

1988  I 

Month/Vfear 
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TABLE  37  - HLDN  3.5 

WATER  QUALITY  SUMMARY 
HOLDEN  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

TAL  08/01/89  520  ug/1  500  ug/1  Pa.  and  N.Y. 

chronic  fish 


DATE  WQINDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/01/89  51  DMg  TMg 


BIOLOGICAL  SUMMARY 

30 

3.76 

44 

Non- impaired 


Number  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


Water  Quality  Index 


Biological  Index 


0 7 

I 1986  I 1989 


Month  Afeap 
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TABLE  38  - TRDP  4.5 


WATER  QUALITY  SUMMARY 
TROUPS  CREEK 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

TAl  08/01/89  1,700  ug/1  500  ug/1  Pa.  and  N.Y. 

chronic  fish 

DATE  WQINDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

08/01/89  55  TAl 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  16 

Diversity  Index;  2.78 

RBP  Score;  22 

RBP  Condition;  Moderately  impaired 


Water  Quality  Index 


Biological  Index 


100 
90 

W 80 
Q 70 
I 60 
N 50 
0 40 

E 30 
X 20 
10 
0 

I 1988  I 1969 

Month/'ffeap 
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TABLE  39  - NFCR  7.6 


WATER  QUALITY  SUMMARY 
NORTH  FORK  COWANESQUE  RIVER 

PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 


DATE  WQ INDEX 

07/31/89  52 


PARAMETERS  EXCEEDING  90th  PERCENTILE 

DP 


BIOLOGICAL  SUMMARY 

Number  of  taxa:  25 

Diversity  Index:  3.69 

RBP  Score:  38 

RBP  Condition:  Slightly  impaired 


Water  Quality  Index  Biological  Index 


100 

90 

W 80 
Q 70 
i 60 
N 50 
D 40 
E 30 
X 20 
10 
0 


8 7 

1988  I 1989  I 


Month/'tfeap 
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TABLE  40  - WTBR  1.5 

WATER  QUALITY  SUMMARY 
WHITE  BRANCH 


PARAMETERS  EXCEEDING  STANDARDS 

PARAMETER  DATE  VALUE  STANDARD  STATE 

none 

DATE  WQ INDEX  PARAMETERS  EXCEEDING  90th  PERCENTILE 

07/31/89  51  DN03 


BIOLOGICAL  SUMMARY 
23 

3.74 

40 

Non-impaired 


Niuriber  of  taxa: 
Diversity  Index: 
RBP  Score: 

RBP  Condition: 


Water  Quality  Index  Biological  Index 


48 
44 
40 
36 
32 
28 
24 
20 
16 
12 
8 
4 

8 7 n 

1988  I 1989  I ° 

Month/'ifear 


Non-impaired 

40 


1988  1989 
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APPENDIX  A 

DATA  FOR  GROUP  1 STATIONS 


NOTES  AND  ABBREVIATIONS 

Underlined  values  exceed  water  quality  standards. 
K = actual  value  is  less  than  reported  value. 
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TABLE  A-5  - MACROINVERTEBRATE  DATA  FOR  DEER  44. 2i  1986-1989 
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TABLE  A-6  - WATER  QUALITY  DATA  FOR  EBAU  1.5i  Ebaughs  Creek  near  Stewartstown , Pa. 
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TABLE  A-7  - MACROINVBRTEBRATE  DATA  FOR  EBAU  1.5i  1986-1989 
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TABLE  A-13  - MACROINVERTEBRATE  DATA  FOR  OCTO  6.6>  1986-1989 
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TABLE  A-15  - HACROINVERTEBRATE  DATA  FOR  SUSQ  365. Oi  1986-1989 
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TABLE  A-16  - WATER  QUALITY  DATA  FOR  SUSQ  340. Oi  Susquehanna  River  at  Kirkwood 
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TABLE  A-18  - WATER  QUALITY  DATA  FOR  SUSQ  289.1.  Susquehanna  River  at  Sayre 
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TABLE  A-21  - MACROINVBRTEBRATE  DATA  FOR  CHBM  12.0.  1986-1989 
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Heterodonta  Sphaerldae  Muscullum  * 

Pulmonata  Physldae  Physa  * 
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Water  Quality  Index  none  57634955 


TABLE  A-23  - MACROINVERTEBRATE  DATA  FOR  TIOG  10. 8i  1986-1989 
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Heterodonta  Sphaeridae  Psldium 
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TABLE  A-24  - WATER  QUALITY  DATA  FOR  CAYT  1.7i  Cayuta  Creek  at  Waverly,  New  York 
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TABLE  A-25  - MACROINVERTEBRATE  DATA  FOR  CAYT  1.7i  1986  - 1989 
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APPENDIX  B 

DATA  FOR  GROUP  2 STATIONS 


NOTES  AND  ABBREVIATIONS 

Underlined  values  exceed  water  quality  standards. 
K = actual  value  is  less  than  reported  value. 
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TABLE  B-1  - WATER  QUALITY  DATA  FOR  LONG  ARM  CREEK,  SOUTH  BRANCH  CONEWAGO  CREEK,  BIG  BRANCH  DEER  CREEK  AND 

FALLING  BRANCH  DEER  CREEK 
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TABLE  B-2  - WATER  QUALITY  DATA  FOR  CASCADE  CREEK,  TROWBRIDGE  CREEK,  SNAKE  CREEK  AND  LITTLE  SNAKE  CREEK 
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TABLE  B-3  - WATER  QUALITY  DATA  FOR  CHOCONUT  CREEK,  APALACHIN  CREEK,  WAPPASENING  CREEK  AND  SACKETT  CREEK 
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TABLE  B-4  - WATER  QUALITY  DATA  FOR  PARKS  CREEK,  BENTLEY  CREEK,  SOUTH  CREEK  AND  SEELEY  CREEK 
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TABLE  B-5  - WATER  QUALITY  DATA  FOR  COWANESQUE  RIVER,  BILL  HESS  CREEK,  CAMP  BROOK  AND  HOLDEN  CREEK 
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TABLE  B-6  - WATER  QUALITY  DATA  FOR  TROUP3  CREEK,  NORTH  FORK  COWANESQUE  RIVER  AND  WHITE  BRANCH 
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TABLE  B-7  - MACROINVERTEBRATE  DATA  FOR  LONG  ARM  CREEKi  1988-1989 
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TABLE  B-8  - MACROINVERTEBRATE  DATA  FOR  SOUTH  BRANCH  CONEWAGO  CREEKi  1988-1989 
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TABLE  B-12  - MACROINVERTEBRATE  DATA  FOR  TROWBRIDGE  CREEKi  1988-1989 
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TABLE  B-13  - MACROINVERTEBRATE  DATA  FOR  SNAKE  CREEK.  1986-1989 
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Phllopotaraidae  Chlmarra.... 

Polycentropoidae  Neureclipsls 

Decapoda  Astacidae  Cambarus.... 

Heterodonta  Sphaeridae  Psidium  * 


TABLE  B-14  - MACROINVERTEBRATB  DATA  FOR  LITTLE  SNAKE  CREEKi  1988-1989 
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TABLE  B-16  - MACROINVERTEBRATE  DATA  FOR  APALACHIN  CREEKi  1988-1989 
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TABLE  B-17  - MACROINVERTEBRATE  DATA  FOR  WAPPASENING  CREEK:  1988-1989 
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TABLE  B-18  - MACROINVERTEBRATE  DATA  FOR  SACKETT  CREEKi  1988-1989 
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TABLE  B-20  - HACROINVERTEBRATE  DATA  FOR  BENTLEY  CREEKi  1988-1989 
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TABLE  B-21  - MACROINVERTEBRATE  DATA  FOR  SOUTH  CREEKi  1988-1989 


ON 

00 

OS 

OS 

<N 

00  <3* 

o 

c 

OS  ro 

•o 

< 

VX) 

4) 

X 

Tf 

•• 

< 

X 

U 

H 

U 

•• 

•o 

rH 

Cm 

0^ 

c 

O 

u 

o 

o 

o 

K 

V 

>. 

ca 

to 

4J 

4J 

m 

•H 

o 

s 

os 

cu 

tn 

c 

D 

00 

CO 

u 

2 

OS 

z 

0) 

<0 

> 

X 

•H 

13 

1 H 

Q 

H 

00 

1 

00 

OS 

« 

CO 

^ Q 
< U 
=>  H 
Q a 

M U 
> hJ 
M J 
Q O 
Z O 
M 


«-i  i-H  m ^ r- 


T-»  CN  rO  tH  <N 


^ tH  fH  fN 


•H  (N  <N 


■ 13 
• tH 

« 

« 

• n 

43 

43  • 

• 4J 

to 

to 

J3 

x:  . 

13 

C 

13  rH 

43 

to 

3 

V 

O 13 

to 

X 

CQ 

o 

•H  £ 

13 

« 

3 

P 

> 

43 

^ rH 

•rH 

13 

w 

m 

D 

e 

V 

« 

m 

JO  a 

O 

CO 

jC 

13 

P 

to 

x: 

to  rH 

to 

rH 

3 

tH 

> 

CO 

to 

o 

o 

•rH 

13 

<V  0 

13 

x: 

to 

43 

« 

O*  *rH 

C 

a 

u 

a 43 

a 

> 

2 

x: 

Ut 

■H 

3 

u 

6 

CO 

rH 

13 

c 

6 

rH  P 

-rH 

P 

3 

13 

e 

P 

13 

43 

o 

O -H 

13 

•rH 

JZ 

U 

a 

0) 

e 

c 

X 

XJ 

3 

a 

13 

o 

U 

to 

V 

4) 

X ax 

>r  rH 

O 

(0 

o 

3 

rH 

O 

P 

to 

p n 

P 

rH 

a 

O 

CO 

rH 

0) 

•H 

0 

•rH 

o 

jT 

to 

o 

to 

4> 

3 

O' 

c: 

a 43 

o 

P 

13 

•rH 

CO 

3 

CT' 

43 

P 

>1 

13 

a -H  o 

P 

o 

o 

u 

o 

or 

u 

rH 

to 

V 

-H 

X3 

6 

P 

13 

o 

O rH 

>. 

0 

T3 

rH 

•rH 

jC 

o 

C 

43 

X 

6 

o 

x:  p 

U 

43 

•rH 

•H 

-H 

c 

a 

<v 

0^ 

3 

> 

O 

P 

3 

c 

4> 

O 

P 

c 

P H 

c 

o 

> 

3 

rH 

CXi  tH 

o 

a 

o 

3 

p 

o 

s 

P 

P 

XI 

0^ 

4> 

s: 

s 

S 

u 

P 

V 

4) 

4) 

jr 

4) 

a 

4> 

a u 

o 

-rH 

P 

13 

13 

6 

x: 

p 

o 

13 

43 

T3 

e 13 

-rH 

3 

V 

3 

a ^ 

to 

4J 

<u 

tH 

x: 

c 

13 

(0 

13 

a 

a 

4) 

P 

4)  13 

to 

P 

O 

X 

iH 

o 

a 

o 

4) 

P 

X 

N 

>-  p 

x: 

43 

> 

Q 

o 

CO 

Oi 

< 

X 

CO 

u 

< 

OQ 

fiu 

U 

c<a 

u 

X 

CO 

Oi 

H 

6-* 

o 

u 

CO 

o 

o 

< 

Z 

X 

CJ 

X 

CO  CO 

C-) 

Z 

z 

43 

43 

13 

43 

43 

to 

43 

T3 

13 

13 

•o 

13 

-iH 

13 

T3 

tH 

43 

43 

43 

43 

TJ 

-rH 

•rH 

-H 

e 

13 

13 

13 

13 

43 

43 

tH 

c 

43 

c 

O 

o 

T3 

•o 

ID 

'O 

13 

13 

P 

43 

>"  1 

1 13 

43 

•rH 

c 

•rH 

•H 

-rH 

-rH 

•o 

13 

43 

O' 

X 

1 T3 

xn 

P 

o 

13 

rH 

c 

rH 

-rH 

•rH 

£ 

13 

M 

1 -H 

a 

43 

p 

•rH 

3 

13 

3 

P 

c 

43 

P 

z 

1 e 

43 

x: 

tH 

a 

e 

n 

a 

43 

43 

jC 

a 

< 

1 rH 

to 

P 

X 

B 

•rH 

13 

tH 

U 

U 

a 

43 

Cm 

1 U 

a* 

< 

a 

U 

to 

t- 

m 

U 

Da 

X 

0) 


43 

43 

13 

13 

13 

43 

43 

13 

T3 

43 

43 

13 

15 

43 

13 

-tH 

-H 

13 

13 

•rH 

13 

13 

13 

O 

•rH 

•o 

•o 

43 

P 

iH 

13 

fH 

a 

n 

-rH 

tH 

13 

P 

x: 

tH 

a 

0 

43 

P 

JZ 

•D 

43 

c 

u 

rH 

13 

p 

3 

p 

•rH 

43 

15 

43 

43 

>» 

-tH 

P 

p 

jC 

43 

> 

rH 

13 

13 

13 

O 

to 

P 

O 

c 

a 

c: 

p 

13 

13 

•rH 

13 

>t 

a 

a 

a 

43 

o 

o 

o 

13 

•rH 

x: 

-rH 

xz 

o 

o 

o 

O 

p 

O' 

u 

rH 

a 

rH 

V 

p 

p 

rH 

>1 

a 

•rH 

•rH 

P 

U 

B 

P 

15 

13 

13 

•rH 

rH 

43 

rH 

P 

O 

•rH 

O 

43 

P 

>. 

> 

x: 

o 

o 

E-* 

a 

CO 

o 

a 

X 

X 

X 

a 

a 

13 

P 

43 

P 

p 

a 

43 

o 

p 

13 

p 

a 

P 

43 

a 1 

1 o 

43 

£ 

U 1 

1 43 

P 

43 

a 1 

1 rH 

a 

XZ 

a 1 

1 O 

•p 

a 

O 1 

1 u 

Q 

u 

13 

15 

p 

13 

p 

43 

P 

43 

p 

43 

P 

a 

13 

P 

a 

o 

P 

a 

o 

rH 

13 

o 

x: 

15 

C 

o 

u 

O' 

o 

43 

■p 

43 

13 

rH 

p 

X 

O 

a 

<T3 

C 13 

-H  rH 

P o 
m JO 
U 6 

m a; 

U *-H 
T?  ^ 
>1  O 

z u 


B-21 


Decapoda  Astacidae  * 

Heterodonta  Sphaeridae  * 

Trlcladida  Planarlldae  Dugesla 


TABLE  B-22  MACROINVERTEBRATE  DATA  FOR  SEELEY  CREEK.  1986-1989 
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TABLE  B-23  - MACROINVERTEBRATE  DATA  FOR  COWANESQUE  RIVERi  1988-1989 
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TABLE  B-24  - MACROINVERTEBRATE  DATA  FOR  BILL  HESS  CREEKi  1986-1989 
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TABLE  B-27  - MACROINVERTEBRATB  DATA  FOR  TROUPS  CREEKi  1988-1989 
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TABLE  B-28  - MACROINVERTEBRATE  DATA  FOR  NORTH  FORK  COWANBSQUE  RIVERi  1988-1989 
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